



































































10 m × 10 m 4 1 m × 1 m 1
5 cm
5 cm
20 40 60 100 cm 3 5 6 8
1
 
P < 0.001, P < 0.01, 1
P < 0.001






5 m × 5 m 30 cm 60 cm 1
25 cm 50 cm





5 m × 2.5 m 400 kg 1 1
1 5 10
 
P < 0.01, 2







1 × 1 × 0.45 m 2 3
6
25 cm 10 cm 10 cm 5 cm 25 cm
25 cm 5 cm 25 cm 85% 50%
15%
1 3  
25 cm 10 cm P < 0.001, 
4 10 cm 5 cm P < 0.001, 5
P < 0.01, 6 85%









15 1-0  










0.5 × 0.3 × 0.45 m
6
OG TDN 45.4% 10 cm OG TDN




OG OG P < 
0.01, 4 OG WC 10 cm 5 cm
OG 25 cm 10 cm P = 0.07, 
5 WC 25 cm 10 cm 25 cm WC




4 1.8 × 0.45 × 0.45 m, 








6 b c d
P < 0.05, 7










3 cm  












































% cm % n 12
¹
20 40 60 100 20 40 60 100
cm
% 102.5 7.2 9.6 6.3 6.3 NS 60.0 67.9 85.1 90.7 P < 0.001
cm ² 181.3 2.8 5.7 7.7 3.7 NS 47.6 61.8 79.4 100.0 P < 0.01
%
19.9 26.1 24.1 24.1 NS 33.4 36.8 39.7 39.7 P < 0.05





59.9 14.1 43.1 9.0
66.6 14.5 41.3 10.6
%
33.8 18.1 32.5 9.3
33.8 14.1 38.1 11.0
cm
44.4 12.7 30.6 9.4
46.3 12.2 26.3 9.9
/ ¹
12.8 4.5 23.7 6.4
NS
15.0 7.1 24.0 12.1
/ /m² ¹
24.7 27.0 49.4 22.0
P < 0.01





¹ 3 1 5 10
3. / /m²
¹ 1 5 10
χ²
24.7 27.0 58.8 71.7 65.3 101.0 24.3 38.2
P < 0.001





























7. 25 cm 85% 50% 15%
n = 6
85% 50% 15% 85% 50% 15%
1:30:39* 0:54:44 0:02:52* 0:01:44 4.7 3.0 3.7 11.3
1:08:35 1:09:32 0:05:06 0:02:41 4.6 2.8 3.9 11.0
* , Bonferroni , P < 0.05
8. 
n = 6
2:18:01*** 0:06:55*** 0:05:03 8.7 7.8 16.2
0:15:02 0:11:09 0:04:26 9.0 10.3 19.3
*** , Bonferroni , P < 0.001
4. 25 cm 10 cm
n = 6
25 cm 10 cm 25 cm 10 cm
2:14:17*** 0:14:23*** 0:01:20 5.7 3.7 8.5
0:12:10 0:11:42 0:01:11 3.1 1.8 4.4
*** , Bonferroni , P < 0.001
30 2 30
5. 10 cm 5 cm
n = 6
10 cm 5 cm 10 cm 5 cm
2:19:23*** 0:09:39*** 0:00:58 3.0* 2.0* 4.0
0:11:19 0:10:18 0:01:20 1.8 1.5 3.3
*** , Bonferroni , P < 0.001
* , Wilcoxon , P < 0.05
6. 25 cm 25 cm 5 cm
n = 6
1:57:57* 0:31:01* 0:01:02 5.2 5.3 9.5
0:55:54 0:56:01 0:00:24 1.2 1.6 2.6





















1.8 0.45 0.45 m
0.2 m 0.45 m
a





a, b, c 0.15 m 0.45 m 0.25 m
3 0.15 0.12 
0.03 m, d







































































9. 25 cm 10 cm
n = 6
25 cm 10 cm
4.5* 1.5† 9.5* 4.8†
1.9 1.4 2.1 4.6
* , Wilcoxon , P < 0.05
† , Wilcoxon , P = 0.1
5. OG WC
































































3 n = 6








































































































10. n = 5
t P
DM g/m² 263.5 67.3 328.6 62.0 P = 0.08
N % 1.6 0.2 1.5 0.1 NS
C % 46.0 0.3 46.4 0.3 P < 0.05
C/N 29.8 2.8 30.3 2.5 NS
%, Vol 49.1 1.7 40.3 9.1 P < 0.05
mS/m 24.0 1.0 26.6 5.2 NS
22.5 1.2 22.7 0.6 NS
mm 16.3 1.8 12.9 2.9 P < 0.05
N % 1.6 0.2 1.5 0.2 NS
C % 18.6 2.5 18.3 1.6 NS
C/N 11.9 0.5 12.2 0.4 NS
254
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